
 

 

 
 
 
 
 
 

QUALITY ASSURANCE REVIEW 
 

FOR SAMPLES ASSOCIATED WITH THE 
 

GENERAL ELECTRIC COMPANY HUDSON RIVER PCBs SITE 
 

PHASE 2 REMEDIAL ACTION MONITORING PROGRAM 
 

# P2RAMP-PACE-FM-111 
 
 
 
 

July 17, 2018 
 
 
 
 

Prepared for: 
 

GENERAL ELECTRIC COMPANY 
320 Great Oaks Office Park 

Albany, NY  12203 
 
 
 

Prepared by: 
 

ENVIRONMENTAL STANDARDS, INC. 
1140 Valley Forge Road 

P.O. Box 810 
Valley Forge, PA  19482-0810 

 
 
 
 
 
 
 
 
 
 

© 2018 Environmental Standards, Inc. – All Rights Reserved 



 

 

TABLE OF CONTENTS 
 
 

Executive Summary 
 
 

Introduction 
 
 

Section 1 Quality Assurance Review 
 

A. Deliverable Review 
 

B. Procedural Review 
 

C. Data Usability Evaluation 
 
D. Summary 

 
 
 Section 2 Analytical Results 
 

A. SDG 40148598 
 

B. SDG 40151542 
 

C. SDG 40151619 
 
D. SDG 40157940 

 
 
 Section 3 Electronic Data Verification Reports 
 
 
 Section 4 Data Support Documentation 
 

A. SDG 40148598 
 

B. SDG 40151542 
 

C. SDG 40151619 
 
D. SDG 40157940 

 
 

Section 5 Case Narratives and Chain-of-Custody Records 
 
 
Section 6 Project Correspondence 
 

 



 

 

Executive Summary 
 
This quality assurance (QA) review (# P2RAMP-PACE-FM-111) was performed on polychlorinated 
biphenyl (PCB) analytical data in Sample Delivery Groups (SDGs) 40148598, 40151542, 
40151619, and 40157940. The PCB data were generated in accordance with standard operating 
procedures (SOPs) for homogenization and preparation of tissue samples  
(SOP S-GB-L-009-Rev.01), extraction by SW-846 Method 3541 and determination of percent lipids 
(SOP S-GB-O-068-Rev.01), and the analysis for PCB Aroclors using SW-846 Method 8082A  
(SOP S-GB-O-067-Rev.01) included as Attachments 1, 2, and 3, respectively, of the Hudson River 
Phase 2 Remedial Action Monitoring Program 2017 Corrective Action Memorandum No. 15 
(February 2018) to the Hudson River PCBs Superfund Site Phase 2 Remedial Action Monitoring 
Quality Assurance Project Plan (Phase 2 RAM QAPP, May 2012). These 43 samples were 
collected on April 18, June 12 and 13, and August 28, 2017, as part of the Hudson River PCBs 
Site Phase 2 Remedial Action Monitoring Program and were analyzed by Pace Analytical 
Services, LLC (Pace), in Green Bay, Wisconsin. 
 
All samples included in SDGs 40148598, 40151542, 40151619, and 40157940 have been 
validated and are identified on Table 1 of this QA review. Environmental Standards, Inc. based 
the validation on an evaluation of the deliverable provided by the laboratory for SDGs 40148598, 
40151542, 40151619, and 40157940.  
 
The data quality for the PCB results was acceptable; however, the following qualifications were 
made: 

 
 All PCB results reported at concentrations between the sample-specific method detection 

limit and reporting limit (adjusted for dilution factors and sample weight) should be 
considered estimated. 

 
 The reported positive results for total PCBs summed from estimated individual Aroclor 

concentrations should be considered estimated. 
 
This QA review identified a few deliverable and procedural issues, which did not result in 
qualification of data. 
 



 

 

Introduction 
 
This quality assurance (QA) review (# P2RAMP-PACE-FM-111) is based upon an examination 
of data generated from the 43 fish samples that were collected on April 18, June 12 and 13, and  
August 28, 2017, as part of the Hudson River PCBs Site Phase 2 Remedial Action Monitoring 
Program (RAMP). 
 
This QA review was performed on polychlorinated biphenyl (PCB) analytical data in Sample 
Delivery Groups (SDGs) 40148598, 40151542, 40151619, and 40157940. The PCB data were 
generated in accordance with standard operating procedures (SOPs) for homogenization and 
preparation of tissue samples (SOP S-GB-L-009-Rev.01), extraction by SW-846 Method 3541 and 
determination of percent lipids (SOP S-GB-O-068-Rev.01), and the analysis for PCB Aroclors 
using SW-846 Method 8082A (SOP S-GB-O-067-Rev.01) included as Attachments 1, 2, and 3, 
respectively, of the Hudson River Phase 2 Remedial Action Monitoring Program 2017 Corrective 
Action Memorandum No. 15 (February 2018) to the Hudson River PCBs Superfund Site Phase 2 
Remedial Action Monitoring Quality Assurance Project Plan (Phase 2 RAM QAPP, May 2012). 
These 35 samples were collected on April 18, June 12 and 13, and August 28, 2017, as part of the 
Hudson River PCBs Site Phase 2 RAMP and were analyzed by Pace Analytical Services, LLC 
(Pace), in Green Bay, Wisconsin. 
 
All samples included in SDGs 40148598, 40151542, 40151619, and 40157940 have been 
validated and are identified on Table 1 of this QA review. Table 1 presents the field sample 
number, laboratory sample number, SDG number, collection date, and parameter analyzed and 
reviewed for each sample. Environmental Standards, Inc. (Environmental Standards), based the 
validation on an evaluation of the deliverable provided by the laboratory for SDGs 40148598, 
40151542, 40151619, and 40157940. 
 
This critical QA review identifies data quality issues for specific samples and specific evaluation 
criteria. The data qualifications allow the data end-user to best understand the usability of the 
analysis results. Data not qualified in this report should be considered valid based on the  
QC criteria that have been reviewed. The data deliverables were examined for compliance with the 
procedural and documentation requirements as stipulated in the Phase 2 RAM QAPP. 
 
Data were examined to determine the usability of the analytical results. The reported analytical 
results are presented on the validated data summary tables in Section 2, which have been 
generated from the General Electric Company (GE) Hudson River database. The “Lab MDL” 
 (i.e., the method detection limit [MDL]), “Lab RL” (i.e., the reporting limit [RL]), “Lab Result Value,” 
and “Lab Qualifier” fields presented on the validated data summary tables were derived directly 
from the laboratory-provided electronic data deliverable (EDD) that was used to populate the  
GE Hudson River database with the analytical results. Errors in the “Lab MDL,” “Lab RL,” and  
“Lab Result Value” noted during validation have been corrected and the corrections are reflected in 
the “Validated MDL,” “Validated RL,” and “Validated Result Value” fields, respectively, on the 
validated data summary tables. Verification qualifier codes were placed in the “Ver Qualifier” field 
during the electronic data verification (EDV) process and are also presented on the validated data 
summary tables. Validation qualifier codes have been placed in the “Val Qualifier” fields on the data 
tables to enable the data user to quickly assess the qualitative and/or quantitative reliability of a 
result based on the criteria evaluated during this QA review. In addition, the “Final Result Qualifier” 
field has been updated to reflect the validation qualifier codes that override the “Ver Qualifier.” 
Finally, the “Val Notes” field has been populated with codes that indicate the reason for the final 
result qualifiers. Definitions of the laboratory qualifier codes and verification/validation/final result 
qualifier codes are presented on the data summary tables. 



 

 

Section 3 of this report presents the Electronic Data Verification Reports associated with the 
validated samples. Section 4 of this report presents the Data Support Documentation for this 
QA review. Section 5 of this report presents copies of the Case Narratives and Chain-of-Custody 
(COC) Records. Section 6 of this report presents copies of Project Correspondence. 
 
 



 

 

TABLE 1 
 

SUMMARY OF SAMPLES REVIEWED 
 

General Electric 
Sample Number 

Laboratory 
Sample Number 

 
SDG 

Date Sample 
Collected 

Parameter 
Examined 

TZ1-170418-01-STB-05 40148598001 40148598 4/18/17 PCB 

TZ1-170418-01-STB-04 40148598002 40148598 4/18/17 PCB 

TZ1-170418-01-STB-03 40148598003 40148598 4/18/17 PCB 

TZ1-170418-01-STB-02 40148598004 40148598 4/18/17 PCB 

TZ1-170418-01-STB-01 40148598005 40148598 4/18/17 PCB 

TZ1-170418-01-STB-01MS 
(Matrix Spike) 

1653812 40148598 4/18/17 PCB 

TZ1-170418-01-STB-01DUP 
(Laboratory Duplicate) 

1653813 40148598 4/18/17 PCB 

TD4-170612-01-SMB-01 40151542001 40151542 6/12/17 PCB 

TD3-170612-01-SMB-05 40151542002 40151542 6/12/17 PCB 

TD3-170612-01-SMB-04 40151542003 40151542 6/12/17 PCB 

TD3-170612-01-SMB-03 40151542004 40151542 6/12/17 PCB 

TD3-170612-01-SMB-03MS 
(Matrix Spike) 

1652258 40151542 6/12/17 PCB 

TD3-170612-01-SMB-03DUP 
(Laboratory Duplicate) 

1652259 40151542 6/12/17 PCB 

TD3-170612-01-SMB-02 40151542005 40151542 6/12/17 PCB 

TD3-170612-01-SMB-01 40151542006 40151542 6/12/17 PCB 

SW1-170613-01-YP-05 40151619001 40151619 6/13/17 PCB 

SW1-170613-01-YP-04 40151619002 40151619 6/13/17 PCB 

SW1-170613-01-YP-04MS 
(Matrix Spike) 

1662165 40151619 6/13/17 PCB 

SW1-170613-01-YP-04DUP 
(Laboratory Duplicate) 

1662166 40151619 6/13/17 PCB 

SW1-170613-01-YP-03 40151619003 40151619 6/13/17 PCB 

SW1-170613-01-YP-02 40151619004 40151619 6/13/17 PCB 

TD5-170828-01-PKSD-02 40157940001 40157940 8/28/17 PCB 

TD3-170828-01-PKSD-05 40157940002 40157940 8/28/17 PCB 

TD3-170828-01-PKSD-04 40157940003 40157940 8/28/17 PCB 

TD3-170828-01-PKSD-03 40157940004 40157940 8/28/17 PCB 

TD3-170828-01-PKSD-02 40157940005 40157940 8/28/17 PCB 

     



TABLE 1 (Cont.) 

 

General Electric 
Sample Number 

Laboratory 
Sample Number 

 
SDG 

Date Sample 
Collected 

Parameter 
Examined 

TD2-170828-01-PKSD-02 40157940006 40157940 8/28/17 PCB 

TD2-170828-01-PKSD-01 40157940007 40157940 8/28/17 PCB 

TD1-170828-01-PKSD-05 40157940008 40157940 8/28/17 PCB 

TD1-170828-01-PKSD-04 40157940009 40157940 8/28/17 PCB 

TD1-170828-01-PKSD-03 40157940010 40157940 8/28/17 PCB 

TD1-170828-01-PKSD-02 40157940011 40157940 8/28/17 PCB 

ND2-170828-01-PKSD-04 40157940012 40157940 8/28/17 PCB 

ND2-170828-01-PKSD-03 40157940013 40157940 8/28/17 PCB 

ND2-170828-01-PKSD-02 40157940014 40157940 8/28/17 PCB 

ND2-170828-01-GOSH-02 40157940015 40157940 8/28/17 PCB 

ND2-170828-01-GOSH-02MS 
(Matrix Spike) 

1681430 40157940 8/28/17 PCB 

ND2-170828-01-GOSH-02DUP 
(Laboratory Duplicate) 

1681911 40157940 8/28/17 PCB 

ND1-170828-01-PKSD-06 40157940016 40157940 8/28/17 PCB 

ND1-170828-01-PKSD-05 40157940017 40157940 8/28/17 PCB 

ND1-170828-01-PKSD-03 40157940018 40157940 8/28/17 PCB 

ND1-170828-01-PKSD-02 40157940019 40157940 8/28/17 PCB 

ND1-170828-01-PKSD-01 40157940020 40157940 8/28/17 PCB 

 
NOTE: 
 
PCB - Homogenization and preparation of tissue samples (SOP S-GB-L-009-Rev.01), 

extraction by SW-846 Method 3541 and determination of percent lipids  
(SOP S-GB-O-068-Rev.01), and the analysis for PCB Aroclors using  
SW-846 Method 8082A (SOP S-GB-O-067-Rev.01). (43 analyses)



 

 

Section 1 Quality Assurance Review 
 
 
The organic analyses of 43 fish samples (including quality control [QC] samples) collected on 
April 18, June 12 and 13, and August 28, 2017, as part of the Hudson River PCBs Site Phase 2 
RAMP, were performed by Pace in Green Bay, Wisconsin. 
 
The samples included in this QA review were included in SDGs 40148598, 40151542, 40151619, 
and 40157940. All samples were analyzed by the SOPs for homogenization and preparation of 
tissue samples (SOP S-GB-L-009-Rev.01), extraction by SW-846 Method 3541 and determination of 
percent lipids (SOP S-GB-O-068-Rev.01), and the analysis for PCB Aroclors using SW-846 
Method 8082A (SOP S-GB-O-067-Rev.01) included as Attachments 1, 2, and 3, respectively, of the 
CAM 15 (February 2018) to the Phase 2 RAM QAPP. The samples reviewed are identified on 
Table 1. 
 
Section 3 of this QA review presents the EDV reports for the SDGs included in this QA review. 
An EDV report is the output of the data verification module of the database program and utilizes 
the information reported in the laboratory EDDs and the field database. The specific measures 
evaluated during verification and the associated criteria are addressed in the Phase 2 RAM 
QAPP (Section 12.2) and include the measures specified below: 
 

 Holding times 

 Accuracy (by evaluating laboratory control sample [LCS] and matrix spike [MS] 
recoveries) 
 

 Precision (by evaluating laboratory duplicate results) 

 Blank contamination (laboratory method blanks) 

 Surrogate compound recoveries 

 
The EDV reports in Section 3 include the measures specified above that required qualification. 
Verification measures for which qualification was not required using EDV are not presented in 
the EDV reports in Section 3. Qualification of data based on validation supercedes qualification 
based on EDV when there is a discrepancy between the two methods of qualification. 
 
The data validation has been performed in accordance with the Data Validation SOP for Aroclor  
PCB Data (DVAROCLOR; Appendix 10.5-6 of the Phase 2 RAM QAPP). The findings offered in this 
QA review are based upon an evaluation of the complete data package for the following items: 
 
 Sample holding times  Sample condition upon laboratory receipt 

 Initial calibration results  Continuing calibration verification results 

 Method blank analysis results  MS recoveries 

 LCS results  Surrogate recoveries 

 Laboratory duplicate sample precision  Appropriate quantitation of results 

 Qualitative identification  
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The data reviewer has edited the laboratory-reported data and QC summary forms based on 
findings cited in this QA review. Furthermore, the data reviewer has included copies of all relevant 
raw data, QC forms, and other documentation needed to support these edits in the Data Support 
Documentation (Section 4) of this QA review. 
 
 
A.  Deliverable Review 
 
1. As historically reported, on the PCB Analysis Data Sheets (Form 1’s), the reported 

concentrations of Aroclors 1221, 1248, 1254, and/or 1260 were reported to provide a 
more accurate quantitation of an altered Aroclor pattern. The patterns for these specific 
Aroclors were not actually observed in the samples. Many of the quantitation peaks for 
each of the target Aroclors are present in the majority of sample chromatograms such 
that each target Aroclor often quantitates to a concentration above the MDL. The 
Aroclors to be quantitated in each sample were selected by laboratory personnel to best 
match the total PCBs result that historically would have been obtained using the Pace 
Schenectady modified Green Bay Method (based on PCB patterns similar to samples 
that were analyzed by both SW-846 Method 8082A and the modified Green Bay 
Method). The data users use only the total PCBs results obtained from the SW-846 
Method 8082A analysis and do not use the individual Aroclor results. There is no impact 
on data usability for this project due to this issue. 

 
2. As stated in Deliverable Review issue #1, the majority of quantitation peaks for many 

target Aroclors are present in the sample chromatograms. Aroclors 1221, 1248, 1254, 
and/or 1260 were reported in the unspiked parent samples in SDGs 40148598, 
40151542, 40151619, and 40157940 as the best Aroclor matches; however,  
Aroclor 1242 was spiked in the associated MS samples. Many of the quantitation peaks 
for each of the target Aroclors were present in the unspiked parent sample 
chromatograms such that Aroclor 1242 quantitated to a concentration above the MDL in 
the unspiked samples although it was not reported as a positive result due to the fact 
that there were better matches for other Aroclors. The laboratory information 
management system (LIMS) used at the prior project laboratory was able to subtract 
parent sample background (Aroclor 1242) by a manual process to calculate the 
MS recovery even when Aroclor 1242 was not reported in the parent sample. Although 
this was an atypical laboratory practice, it resulted in more accurate MS recovery 
quantitation as it accounted for PCB background that otherwise elevated the  
MS recovery. Due to limitations in the software used to report PCB Aroclor data at Pace 
Green Bay, parent sample background of a non-reported Aroclor cannot be subtracted 
from MS results in order to calculate MS recovery. The data reviewer manually  
re-calculated the background results for Aroclor 1242 in all parent samples, and 
manually re-calculated the MS recoveries after subtracting the background results from 
the MS results. The spreadsheets used by the data reviewer are included in Section 4 of 
the report for each re-calculated MS recovery. The EDV process was based on the 
original MS recoveries; however, the data reviewer re-evaluated the MSs based on the 
re-calculated recoveries.   

 
3. The EDV process did not include an evaluation of the “Calibration Compliant” field as 

required by the Phase 2 RAM QAPP (Section 12.2.1). A separate query was performed on 
the database to identify any instances when the calibration associated with a result was 
reported to be non-compliant. The query did not identify any instances of non-compliant 
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calibrations for the data included in this report. The calibration was also confirmed to be 
compliant during validation of the data. 

 
4. For several samples in all SDGs, the total PCBs result was not flagged “J” during the EDV 

process. These results should be considered estimated and have been flagged “J” on the 
data tables, as they are summations including estimated results for various Aroclors.  

 
5. The laboratory noted in the Case Narrative and Sample Receipt of SDG 40151619 that ice 

melt water was present in all sample bags. The data reviewer determined qualification of 
the data was not warranted based on this finding. 

 
6. There was a discrepancy for the time received for all SDG 40151619 samples. The 

laboratory listed a time of 1521 throughout the data package, while the COC indicated  
0950 for the time received. The data reviewer hand corrected the laboratory data included 
in Section 4C to reflect the recorded time on the COC. 

 
7. Environmental Standards worked with Pace personnel to resolve several deliverable issues 

that are summarized in the Project Correspondence of this report. This QA review is based 
on the revised data packages provided by Pace to incorporate the resolution to the issues 
included in Section 4C. 

 
 
B.  Procedural Review 
 
1. The Phase 2 RAM QAPP surrogate recovery limits of 60% - 140% (CAM 15, Attachment 3, 

SOP S-GB-O-067-Rev.00, Section 13.1) do not apply to samples analyzed at greater than 
5-fold dilutions. Based on discussions with Pace Green Bay, the laboratory evaluates 
surrogate recoveries up to a 10-fold dilution (refer to Project Correspondence). For the 
majority of samples in SDG 40157940, the sample-specific method performance based on 
surrogate recoveries could not be evaluated due to the dilutions (> 10 fold) required for 
analysis because of the PCB levels present in the samples (SOP DVAROCLOR,  
Surrogate Note 5). 

 
2. The Phase 2 RAM QAPP COC requirements described in Section 10.1 were not met for 

the following SDGs. The COC Record for SDG 40151619 did not include the Sampler 
name. The COC Record for SDG 40151542 did not include the Sampler name, relinquish 
date, or relinquish time; however, the Sample Receipt indicated that only one of three 
coolers were received during shipment, so it is possible that a completed COC was 
included, but could not be verified by the data reviewer. 

 
 
C.  Data Usability Evaluation 
 
With respect to data usability, the principal areas of concern are quantitation below the RLs and the 
reporting convention for total PCBs (i.e., summing the estimated individual Aroclor results). Based 
on a rigorous review of the data provided, the following data qualifiers are offered. The following 
data usability issues represent an interpretation of the QC results obtained for the project samples. 
Quite often, data qualifications address issues relating to sample matrix problems. Similarly, the 
Phase 2 RAM QAPP data validation SOP specifies areas of the data that require qualification, yet 
the analytical SOPs used for analysis may not require corrective action. Accordingly, the following 
data usability issues should not be construed as an indication of laboratory performance. 
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Organic Data Qualifiers 
 
- According to project-specific reporting requirements, all results reported at 

concentrations between the sample-specific MDLs and RLs (adjusted for dilution factors 
and sample weight) should be considered estimated and have been flagged “J” on the 
data tables. (Val Note = J-RL) 

 
- The reported positive results for total PCBs summed from estimated individual Aroclor 

concentrations should be considered estimated and have been flagged “J” on the data 
tables. (Val Note = J-TOT) 
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D.  Summary 
 
This QA review identified aspects of the data that required qualification. Overall, the analytical 
data are acceptable for use as reported by the laboratory, with the following qualifications. 
Several results were qualified due to quantitation below the RLs and the reporting convention for 
total PCBs (i.e., summing the estimated individual Aroclor results). In order to use any of the data, 
the data user should understand the qualifications and limitations as specified in this QA review. 
 
Report Prepared by,      Report Reviewed by, 

       
Jared K. Acker       Meg A. Michell, M.S. 
Quality Assurance Chemist     Senior Technical Chemist/ 
        Project Manager 
 
 
 
Report Reviewed by, 

 
David R. Blye, CEAC 
Principal Chemist 
 
 
ENVIRONMENTAL STANDARDS, INC.   Date: 7/17/18 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA 19482-0810 
 
(610) 935-5577 
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